In the main text we describe the differences between the X-ray (this work) and the NMR structure (Braddock et al., 2002a) of a KH3-ssDNA complex. We evaluated the two models based on (1) their agreement with the experimental NMR restraints and (2) the agreement between calculated and observed 1 H chemical shifts for the KH3-CTC 4 (X-ray) structure.
Page 2 and the Cyt3 ribose. The violations in the Gly-X-X-Gly motif and the C-terminus suggest that these regions maybe genuinely different in solution and in the crystal since the corresponding distances in the crystal conformation are too long to give rise to NOEs. In fact, these two regions are involved in crystal contacts in the X-ray structure, which may correlate with the observed differences.
Since the DNA conformation differs quite significantly between the X-ray and the NMR structures we performed a structure calculation where all NMR restraints were used, except for the DNA α , β, γ, ε, δ, ζ, and χ torsion angles which were restrained to be within ± 20° of the torsion angles observed in molecule A of the crystal structure. Interestingly, we found that only 5 NOEs were violated by more than 0.2 Å in the 7 lowest energy structures and these involve residues Gly400 and Lys405 and Thy2 or Cyt3. However, the base orientation of Thy2 and Cyt3 differed quite notably from the NMR or crystal structures, probably in order to avoid a conformation that would give rise to more violations. This adaptation of the protein -DNA interface might be related to the use of a large number of ambiguous intermolecular NOE restraints (more than 40%) that define the protein -DNA interface, indicating that the DNA conformation is mainly defined by NOE information. In fact, in a structure calculation where all NMR data were used except the DNA dihedral angle restraints, the DNA adopts a well-defined conformation, which is very similar to the NMR structure. In short, it appears that there is some incompatibility of the NMR data with the DNA conformation in the crystal structures, which could be related to the use of a large number of ambiguous NMR restraints.
Agreement with NMR Chemical Shifts
The agreement between calculated and observed proton chemical shifts provides an independent measure to evaluate the quality of the models. We used the Page 3 program SHIFTS (Xu and Case, 2001 ) to calculate the proton chemical shifts for both complexes in the unit cell of KH3-CTC 4 and for the KH3-M5' NMR structure.
The overall agreement between the calculated proton chemical shifts for KH3-CTC4 or KH3-M5' and the observed proton chemical shifts for KH3-CTC4 ( Figure   S4 ) is good, and is better for the molecules of the crystal structure. For a total of 367 protein protons the overall variance between the calculated and observed chemica l shifts is 0.105, 0.102 and 0.137 ppm 2 for complex 1, complex 2 and the NMR structure, respectively. The variances obtained for the crystal structures are statistically different compared to that of the NMR structure in a Snedecor F-test at a level of 1% significance.
For structure quality evaluation, we calculated for each residue j the average error as
, where calci and obsi are respectively the calculated and observed shifts for proton i of residue j ( Figure S4 ). An analysis of this figure suggests that complex 2 in the unit cell of the crystal structure more accurately reproduces the NMR chemical shifts of the KH3-TCCC complex.
Thy2 lies in a pocket where the residues of the C-terminal part (Tyr458 and Ser459) and of helix α 1 (Gly400 and Ser401) enclose the base, whilst residues of the Gly-X-X-Gly motif (Gly404 and Lys405) are closer to the phosphate backbone and ribose. The chemical shift analysis for these residues suggests that the complex 2 is a better model for the Thy2 recognition, as the calculated shifts for residues 400, 401, 458 and 459 agree better with the observed ones than those calculated from the NMR model. However, the agreement for residues 404 and 405 is much worse in complex 2 of the X -ray structure. We have also observed that some of the NOE restraints between Gly404 or Lys405 and the DNA are strongly violated in both molecules of Page 4 the crystal structure by as much as 4.7 Å for an upper distance limit of 5.0 Å, suggesting a real difference between solution and crystal. In fact, in the crystal structure Lys405 is involved in crystal contacts. We have observed much smaller violations involving residues Gly404 and Lys405 when we calculate the structures using the NOE information but maintaining the conformation of the DNA backbone as in the X-ray structure (see above). This likely correlates with a rearrangement of these residues and a reorientation of the DNA, but leads to a very different conformation of the Thy2 and Cyt3 bases when comparing the solution and crystal structures. A possible explanation for this difference could be that a large fraction (42%) of ambiguous restraints was employed in the protein-DNA interface.
Cyt3 lies in a pocket, with the base enclosed by residues of helix α 1 (namely, Ala399, Gly400, and Ile403), of strand β2 (Ile423), of the variable loop (Glu425) and strand β3 (Arg433), whereas residues of the Gly-X-X-Gly motif (Lys405, Gly406, and Gly407) are closer to the phosphate backbone and ribose. The chemical shift analysis for these residues suggests again that the complex 2 is a better model for the Cyt3 recognition, as the calculated shifts for the residues enclosing the base and in particular those involved in specific recognition of the base (399, 400, 407, 425, and 433) agree better with the observed ones than those calculated from the NMR model. However, we observed that the agreement for residues 405 and 406 is worse in the Xray structure.
In the crystal structure the Cyt4 base mediates a network of specific hydrogen bonds to Arg414, Ile423, Arg433 or Glu425 and forming a network of hydrogen bonds through structural water molecules. The phosphate backbone and ribose are in the vicinity of Ile403, Gly406, Gly407, Ile410, and Lys411. The chemical shifts Page 5 analysis suggests that, overall, the conformation of the residues of the neighborhood of Cyt4 is more accurately represented by complex 2 of the crystal structure.
Cyt5 is enclosed by residues of helix α 2 (Lys411 and Arg414), of strand β2 (Lys422 and Ile423), and residue Glu425 of the varia ble loop. In the crystal structure, the base recognition is achieved through water bridging to these residues. Here the error analysis does not show a clear preference for the crystal or the NMR structures. 
